NATURAL RESOURCES CONSERVATI ON SERVI CE
CONSERVATI ON PRACTI CE STANDARD
| RRI GATI ON WATER CONVEYANCE
REI NFORCED PLASTI C MORTAR PI PELI NE
(FT)
CODE 430GG

DEFI NI TI ON
A pipe line and appurtenances installed in an irrigation system
SCOPE

This standard applies to underground reinforced plastic nortar
pipelines 8 to 54 in. in dianeter. Pipelines nore than 54 in. in
di aneter shall be installed under special design and
specification requirenents.

The standard includes the design criteria for irrigation

pi pelines, the mninmuminstallation requirenents, and the
specifications for the reinforced plastic nortar pipe to be used.
It applies to pipelines with stands and vents open to the

at nosphere and to pipelines not open to the atnosphere but
provided with pressure-relief valves and air-and-vacuum val ves.

PURPOSE

To prevent erosion or |loss of water quality of damage to the
| and, to nake possible the proper managenent of irrigation water,
and to reduce water conveyance | osses.

CONDI TI ONS WHERE PRACTI CE APPLI ES

Al'l pipelines shall be planned and | ocated to serve an integral
part of an irrigation water distribution or conveyance system
designed to facilitate the conservation use and managenent of the
soil and water resources on a farmor group of farns.

Wat er supplies quality, and rates of irrigation delivery for the
area served by the pipeline shall be sufficient to nmake
irrigation practical for the crops to be grown and the irrigation
wat er application nethods to be used.

Rei nforced plastic nortar pipelines installed under this standard

shall be placed only in suitable soils where the beddi ng and
backfill requirenents can be fully net.

PLANNI NG CONSI DERATI ONS FOR WATER QUANTI TY AND QUALI TY
Quantity

Conservation practice standards are reviewed periodically, and updated if needed. To obtain the current version of
this standard, contact the Natural Resources Conservation Service.

ME, NRCS
4/89




Code430GG 2

1. Effects on the conponents of the water budget, especially on
infiltration and evaporati on.

2. Effects on downstreamflows or aquifers that woul d affect
ot her water uses or users.

3. Potential use of irrigation water nmanagenent.

4. Effects on installing pipeline on vegetation that may have
been | ocated next to the original conveyance.

Quality

1. Effects of installing the pipeline (replacing other types of
conveyances) on channel erosion or the novenent of sedinent
and sol ubl e and sedi nent -attached substances carried by
wat er .

2. Effects on the novenent of dissolved substances into the
soil, and on any percol ation bel ow the root zone or to
ground wat er recharge.

3. FEffects of controlled water delivery on the tenperatures of
wat er resources that coul d cause undesirable effects on
aquatic and wldlife communities.

4. Effects on wetlands or water-related wildlife habitats.

5. Effects on the visual quality of water resources.

DESI GN CRI TERI A

Wor ki ng pressure

The pipeline shall be designed to neet all service requirenents
W thout a static or working pressure at any point greater than

t he maxi num al | owabl e worki ng pressure of the pile used at that
point. The static or working pressure of pipelines open to the
at nosphere shall include freeboard.

The m ni num accept abl e work pressure class shall be pipe having a
rated operating head of 50 ft of water.

Friction | osses

For design purposes, friction head | osses shall be no | ess than
t hose conputed by the Hazen-W I Ilianms equation, using a roughness
coefficient, ¢ equal to 145.

Fl ow vel ocity

The design water velocity in the pipeline when operating at
system capacity shall not exceed 5 ft/s. If this limt is
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exceeded, special considerations nmust be given to the flow
conditions and neasures to adequately protect the pipeline
agai nst surge.

Capacity

The design capacity of the pipeline shall be based on whi chever
of the followng criteria is greater:

1. The capacity shall be sufficient to deliver the volune of
wat er required to neet the peak-period consunptive use of
the crop or crops to be irrigated.

2. The capacity shall be sufficient to provide an adequate
irrigation streamfor all nmethods of irrigation planned.

Qutl ets

Appurtenances to deliver water fromthe pipe systemto the |and,
to a ditch reservoir, or to any surface pipe systemshall be
known as outlets. OQutlets shall have adequate capacity at design
wor ki ng pressure to deliver the required flowto (1) The
hydraulic gradeline of a pipe or ditch; (2) a point at |east 6
in. above the field surface; (3) the design surface elevation in
a reservoir; or (4) an individual sprinkler, lateral line, or

ot her sprinkler |ine.

Check val ves

A check valve shall be installed between the punp di scharge and
the pipeline if detrinental backflow may occur.

St ands open to the atnosphere

Stands shall be used wherever water enters the pipeline systemto
avoid entrapnent of air, to prevent surge pressures, to avoid
col | apse due to negative pressures, and to prevent pressure from
exceedi ng the maxi mum al | owabl e wor ki ng pressure of the pipe.
Open stands may be required at other |ocations in | ow head
systens to performother functions. Stands shall be constructed
of steel pipe or other approved materials and shall be supported
on a base adequate to support the stand and to prevent novenent
or undue stress on the pipeline. Open stands shall be designed
to meet or exceed the followng criteria:

1. Each stand shall allow at least 1 ft of freeboard above
desi gn working head. The stand hei ght above the centerline
of the pipeline shall be of such that neither the static
head nor the design working head plus freeboard will exceed
the al |l owabl e working pressure of the pipe.

2. The top of each stand shall extend at |east 4 ft above the
ground surface except for surface gravity inlets, which
shal |l be equi pped with trash racks and covers.
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3. Downward water velocities in stands shall not exceed 2 ft/s.
The inside dianeter of the stand shall not be |ess than the
i nside dianeter of the pipeline. This dowward velocity
criterion applies only to stands having vertical offset
inlets and outl ets.

4. If the water velocity in the inlet (fromthe punp or other
wat er sources) equals or exceeds three tinmes the velocity in
the outlet pipeline, the centerline of the inlet shall have
a mninmumvertical offset fromthe centerline of the outlet
at least equal to the sumof the dianeters of the inlet and
out | et pipes.

5. The cross sectional area of stands may be reduced above a
point 1 ft above the top of the upper inlet or outlet pipe,
but the reduced cross section shall not be of such that it
woul d produce an average velocity of nore than 10 ft/s if
the entire flow were discharging through it.

6. Vibration-control neasures, such as special couplers of
fl exi bl e pipe, shall be provided, as needed, to insure that
vibration from punp discharge pipes is not transmtted to
st ands.

Sand traps, when conbined with a stand, shall have a m ni num

i nsi de dinension of 30 in. and shall be constructed so that the
bottomis at least 24 in. below the invert of the outlet to the
pi peline. The dowward velocity of flow of the water in a sand
trap shall not exceed 0.25 ft/s. Suitable provisions for

cl eani ng sand traps shall be provided.

Gate stands shall be of sufficient dinensions to accomobdate the
gate or gates and shall be | arge enough to nake the gates
accessible for repair.

Fl oat val ve stands shall be | arge enough to provide accessibility
for mai ntenance and to danpen surge.

Stands closed to the atnosphere

| f pressure-relief valves and air-and vacuum val ves are used
i nstead of open stands, all requirenents detail ed under "Stands
Open to the Atnosphere” shall apply except as nodified bel ow

The inside dianeter of the closed stand shall be equal to or
greater than that of the pipeline for at least 1 ft above the top
of the uppernost inlet or outlet pipe. To facilitate attaching
the pressure-relief valve and the air-and-vacuum val ve, the stand
may be capped at this point, or if additional height is required,
the stand may be extended to the desired el evation by using the
sane inside dianmeter or a reduced cross section. |If a reduced
section is used, the cross sectional area shall be of such that
it would produce an average velocity of no nore than 10 ft/s if
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the entire flow were discharged through it. [If no vertical
offset is required between the punp di scharge pipe and the
outline pipeline and the discharge pie is "dogl egged" bel ow
ground, the stand shall extend at least 1 ft above the highest
part of the punp discharge pipe.

An acceptable alternative design for stands requiring no vertical
inlet offset (when inlet velocity is less than three tinmes that
of the outletting pipeline) shall be:

1. Construct the dogleg section of the punp discharge pipe with
t he sane nom nal dianeter as that of the pipeline.

2. Install the pressure-relief valve and the air-and-vacuum
val ve on top of the upper horizontal section of the dogleg.

Pressure-relief and air-and-vacuum val ves shall be installed on
stands with the nom nal size pipe required to fit the valve's
t hreaded inlets.

Vent s

Vents nmust be designed into systens open to the atnobsphere to
provide for the renoval and entry of air and protection from
surge. They shall

1. Have a mninmumfreeboard of 1 ft above the hydraulic
gradel ine. The maxi mum hei ght of the vent above the
centerline of the pipeline nust not exceed the maxi num
al | owabl e wor ki ng pressure of the pipe.

2. Have a cross sectional area at |east one-half the cross
sectional area of the pipeline (both inside nmeasurenents)
for a distance of at |east one pipeline dianeter up fromthe
centerline of the pipeline. Above this elevation the vent
may be reduced to 2 in. in dianeter.

These cross sectional requirenments shall apply when an air-
and-vacuum val ve is used instead of a vent, but the reduced
section shall be increased to the nom nal size pipe required
to fit the valve's threaded inlet. An acceptable
alternative is to install this valve in the side of a
service outlet riser, provided that the riser is properly

| ocated and adequately sized. |f an air-and-vacuum val ve
and a pressure-relief valve are required at the | ocation,
the 10 ft/s velocity criterion given under "Stands" shal
apply to the reduced section.

3. Be | ocated:
a. At the downstream end of each | ateral

b. At summits in the |ine.
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c. At points where there are changes in grade in a
downward direction of flow or nore than 10 degrees.

Ai r - and-vacuum val ves

An air-and-vacuum val ve, which has a large venting orifice,
exhausts large quantities of air fromthe pipeline during filling
operation and allows air to reenter the Iine and prevents a
vacuum from form ng during enptying operations. This type of
valve is sonetines called air-vacuumrel ease valve or air-vent-
and-vacuumrelief valve. It is not continuous acting because it
does not allow further escape of air at working pressure once the
val ve cl oses.

Ai r - and- vacuum val ves may be used at any or all the |ocations

| i sted under "Vents" instead of the vents. An air-and-vacuum

val ve al so nay be used in conjunction with a pressure-relief
valve as an alternative to open stands. A pipeline is considered
open to the atnosphere if at |east one stand, vent, or service
outlet is unclosed and |located so that it cannot be isolated from
the systemby |ine gates or val ves.

On | ow pressure pipelines not open to the atnosphere, air-and-

vacuum val ves shall be installed at all |ocations specified under
"Vents," on all punp stands, and at inline control devices where
there is a need for air renoval and entry during filling and

enptyi ng operations.

The dianeter of the orifice (opening the controls air flow during
filling and enptying operations) of an air-and vacuum val ve shal
equal or exceed that specified below for the appropriate dianeter
of the pipeline.

Air-rel eased and vacuumrel ease valve outlets shall be at |least 1
in. dianeter when specified for lines 5to 8 in. in dianmeter, at

| east 2-in. outlets for lines 10 to 16 in. in dianmeter, at | east
4-in. outlets for lines 18 to 28 in. in diameter, at |east 6-in.
outlets for lines 30 to 36 in. in dianeter, and at |east 8-in
outlets for lines 38 to 48. in dianeter.

For pipelines larger than 16 in. dianeter, 2-in. air-rel ease
val ves may be used instead of the sizes indicated if they are
suppl enented with vacuumrel ease val ves that provide a vacuum
rel ease capacity equal to the sizes shown.

Manuf acturers of air-and-vacuum val ves nmarketed for use under
this standard shall provide di nensional data, which shall be the
basis for selection and acceptance of these val ves.
Pressure-relief val ves

Pressure-relief valves nay be used on | ow pressure pipelines as
an alternative to stands open to the atnosphere. A pressure-
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relief valve shall serve the pressure-relief function of the open
stand or vent for which it is an alternative.

A pressure relief valve shall be installed at the punp | ocation

i f excessive pressure can build up when all valves are cl osed.
Also, in closed systens where the line is protected fromreversa
of flow by a check val ve and excessive surge pressures are |ikely
to build up, a surge chanber or pressure-relief valve shall be
installed close to the check valve on the side away fromthe

punp.

Pressure-relief valves shall be no snaller than 1/4 in. nom na
size for each dianeter inch of the pipeline and shall be set at a
maxi mumof 5 Ib/in. 2 above the pressure rating of the pipe.

A pressure-relief valve or surge chanber shall be installed at
the end of the pipeline if needed to relieve surge.

The fl ow capacity of pressure-rel ease val ves shall be the
pi peline design flowrate within a pipeline pressure no greater
than 50 percent above the perm ssible working pressure for the

pi pe.

The pressure at which the valve starts to open shall be marked on
pressure-relief valves. Adjustable pressure-relief valves shal
be sealed or otherwise altered to prevent changing of the

adj ustnent fromthat marked on the val ve.

Manuf acturers of pressure-relief valves marketed for use under
this standard shall provide capacity tables, based on performnce
tests, that give the discharge capacities of the valves at the
maxi mum perm ssi bl e pressure and differential pressure settings.
Such tables shall be the basis for design of pressure setting and
of acceptable of these valves.

Dr ai nage

Provi sions shall be nade for conpletely draining the pipeline if
freezing tenperatures are a hazard, draining is reconmmended by

t he manufacturer of the pipe, or drainage of the line is
specified for the job. |If provisions for drainage required,

drai nage outlets shall be located at all |ow places in the |ine.
These outlets can drain into dry wells or to points of |ower

el evation. [If drainage cannot be thus provided by gravity,

provi sions shall be nade to enpty the |line by punping or by other
nmeans.

Fl ushi ng

| f provisions are needed for flushing the line free of sedi nent
or other foreign material, a suitable valve shall be installed at
the distal end of the pipeline.

Thrust control
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Anchors or thrust blocks shall be provided on pipelines at abrupt
changes in pipeline grade, changes in horizontal alinenent, or
reduction in pipe size to absorb any axial thrust of the

pi peline. Thrust blocks may al so be needed at the end of the

pi peline and at inline control valves.

The pi pe manufacturer's recommendati ons for thrust control shal
be followed. |In the absence of such recomendations, the
follow ng formula shall be used in designing thrust bl ocks:

98 HD2 a
A = B sin 2

Wher e:

A=Bearing area of thrust block required
H=Maxi mum wor ki ng pressure in ft

D=l nsi de dianeter of pipe in ft

B=Al | owabl e bearing pressure of the soil in Ib/ft2
a=Defl ecti on angl e of pipe bend

Area of thrust blocks for dead ends and tees shall be 0.7 tines
the area of block required for a 90-defl ection angle of pipe
bend.

| f adequate soil tests are not avail able, the all owabl e bearing
soil pressure may be estimated fromthe foll ow ng:

| b/ ft2

Sound shale........... ... ... ... ... . .. . .. ... 10, 000
Cenmented gravel and sand, difficult to

Pl CK. .. 4, 000
Coarse and fine conpact sand............... 3, 000
Medi um cl ay, can be spaded................. 2,000
Soft clay...... ... 1, 000
MUCK. . . 0

The listed figures are applicable for a 4-ft cover neasured from
ground surface to the centerline of the thrust block. For other
depths, divide the figures by 4 and nultiply by the installation
depth (in ft).

Maxi mum dept h of cover

If the pipe is installed in a trench, the earth cover over the
top of the pipe shall not exceed that given in table 1.

If the pipe is installed in an enbanknent, the external | oad
shall not exceed a | oad equivalent to the height of earth cover
over the top of the pipe given in table 2.

Tabl e 1. Maxi mum cover for pipes installed in trenches
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Pi pe Type 4 Type 7 Type 10
di anet er beddi ng beddi ng beddi ng
in ft ft ft
8 35 35 35
10 23 35 35
12 18 35 35
14 15 35 35
15-16 13 35 35
18- 20 12 35 35
21 11 35 35
24 11 28 35
27 10 25 35
30 10 24 35
33 10 23 35
36 10 22 35
39 10 21 35
42 9 20 35
45- 54 9 19 35
Tabl e 2. - Maxi num cover for pipes installed in enbanknments
Pi pe Type 4 Type 7 Type 10
di anet er beddi ng beddi ng beddi ng
in ft ft ft
8 12 18 24
10 10 15 21
12 9 14 20
14 9 13 19
15- 39 8 13 19
42-54 7 13 19

Not e: Bedding conditions are given in figure 1 and in tables 5
and 6.

Shape natural subgrade to fit the pipe to depth of DY10 by using
a tenplate or properly shaped excavating equi pnent. At the
contractor's option, the subgrade nmay be excavated to 4 in. bel ow
the bottom of the pipe and backfilled with Cass A material, Type
3 conpaction. |If the subgrade is rock contains rocks |larger than
1in. in dianmeter, or is unstable, excavate to a depth of 6 in.
bel ow t he bottom of the pipe, backfill wth Cass A nateri al

Type 3 conpaction, and shape backfill as instructed above. Pipe
must be in contact with the subgrade at all |ocations along the
pi pe (no higher or |ow spots except as needed for bell ends,
rings, or fittings).
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Not es- - Show appropri ate val ue on draw ngs:

1. bd =D+ 18 in. for conpaction by water saturation; bd = D +
36 in. for mechani cal conpaction.

2. Hc = Height of fill used in design calcul ations.
Figure 1. - Bedding conditions for pipe
Material s

All materials described and required in this standard shall neet
or exceed the m ninmumrequirenents indicated in "Specifications
for Materials.”

PLANS AND SPECI FI CATI ONS

Pl ans and specifications for constructing reinforced plastic
nortar irrigation pipelines shall be in keeping with this
standard and shall describe the requirenents for applying the
practice to achieve its intended purposes.

| NSTALLATI ON

Pi pe shall be laid to the Iines and grades as shown on the
drawi ngs and/or as staked in the field.

M ni mrum dept h of cover

Pipe shall be installed at a sufficient depth bel ow the ground
surface to insure that the pipe is protected from damage i nposed
by traffic crossing, farm ng operations, freezing tenperatures,
or soil cracking. The m ninmmdepth of cover shall be 24 in.

but in soils susceptible to deep cracking, the cover shall be a
mnimmof 36 in. |If the pipe nust be placed at a | esser depth,
adequate protection shall be provided by erecting fences or other
surface barriers or by using suitable structural treatnent to

i nsure that excessive external |oads are not transmtted to the
pi pe. The maxi num depth of cover is given in tables 1 and 2
under "Design Criteria."”

Trench construction

The pipe trench shall be straight enough so that the pipeline can
be |l aid w thout unnecessary deflections at the joints. The wdth
at any point below the top of the pipe shall be only w de enough
to permt the pipe to be easily placed and joined and to all ow
the initial backfill material to be uniformy placed under the
haunches and al ong the sides of the pipe. The maxi mumtrench
width shall not exceed 24 in. nore than the pipe dianeter.
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The trench bottom shall be uniformso that the pipe |ays on the
bottom wi t hout bridging. dods, rocks, and uneven spots that can
damage the pi pe or cause nonuni form support shall be renoved.

I f rocks, boulders, or any other material that can danage the
pi pe are encountered, the trench bottom shall be undercut a

m nimumof 4 in. below final grade and filled wth bedding

mat eri al consisting of sand or conpacted fine-grained soils.
Bel |l holes shall be excavated, as needed, to prevent the bells
fromcomng into contact wwth the subgrade. Any water in the
trench shall be drai ned away or otherw se renpved, and pi pe

| ayi ng shall be delayed until a suitable firm base is obtained.

At | ow places on the ground surface, extra fill may be placed
over the pipeline to provide the m ni num depth of cover. The top
width of the fill shall be no less than 10 ft and the side sl opes
no steeper than 6 horizontal to 1 vertical. The fill nmaterial
shal |l be placed and conpacted before excavating the trench. |If
extra protection is needed at vehicul ar crossi ngs, encasenent
pi pe or other approved nethods nmay be used.

Provi sions shall be nade to insure safe working conditions if
unstabl e soil, trench depth, or other conditions can inpose a
safety hazard to personnel working in the trench.

Pl acement

The pipe shall be lowered into the trench and placed into
position in a manner that prevents damaging the joints or getting
dirt inside the pipeline.

The pipe shall be uniformy and continuously supported over its
entire length on firmstable material. Bl ocking or noundi ng
shall not be used to bring the pipe to final grade.

Bell holes shall be excavated in the bedding naterial, as needed,
to allow for unobstructed assenbly of the joint and to permt the
body of the pipe to be in contact with the bedding materi al

t hroughout its | ength.

Joi nts and connecti ons

Al'l joints and connections shall be designed and constructed to
w t hst and the desi gn nmaxi mum wor ki ng pressure for the pipeline
wi t hout | eakage and to | eave the inside of the line free of any
obstruction that may tend to reduce its capacity bel ow design
requi renents.

The connecting surfaces of the bell and spigot shall be

t horoughly cl eaned and dried before each joint is connected. The
spi got recess, the rubber gasket, and the bell shall be

| ubricated with an approved gasket lubricant. After |ubrication
t he gasket shall be thoroughly stretched when it is placed in the
spi got groove so that there is a uniformvolune of rubber
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di stributed around the circunference of the pipe. The gasket
shall not be twi sted, rolled, cut, crinped, or otherw se danaged
or forced out of position during closure of the joint. The
position of the rubber gasket shall be checked after joint
assenbly, and if the gasket is not in the proper position, the
pi pe shall be w thdrawn, the gasket checked to see that it is not
cut or damaged, the pipe relaid, and the position of the gasket
rechecked.

If the pipe is laid on tangent, each joint shall be fitted
together so that the end of the spigot of one pipe is as close to
being in contact wth the shoul der of the bell of the adjacent
pi pe as practicable. On curves, the maxi num defl ection at any
one joint shall not exceed 3 degrees for pipe sizes 30 in. and

|l ess in diameter and 1-1/2 degrees for |arger sizes.

Al fittings, such as couplings, reducers, bends, tees, and
crosses shall be installed according to the recommendati ons of
t he pi pe manufacturer.

Fittings and appurtenances made of steel or other netals
susceptible to corrosion shall be adequately protected by
wrapping themw th plastic tape or by applying a coating having
hi gh corrosion-preventative qualities. |f plastic tape is used,
all surfaces to be wapped shall be thoroughly cleaned and then
coated with a prinmer conpatible with the tape before w apping.

Thrust bl ocks

Thrust bl ocks nust be formed agai nst solid unexcavated earth that
i s undamaged by nechani cal equi pnment. They shall be constructed
of concrete, and the space between the pipe and the trench wall
shall be filled to the height of the outside dianmeter of the pipe
or as specified by the manufacturer.

Testing

The pipeline shall be thoroughly and conpletely tested at the
desi gn pressure for pressure strength and | eakage.

The line shall be slowy filled with water. Adequate provisions
shall be made for air release while filling. Care shall be taken
to bleed all entrapped air in the process. The pressure shall be
slowy built up to the maxi num desi gn worki ng pressure of the
system VWiile this pressure is maintained, all exposed pipe,
fittings, valves, hydrants, joints, appurtenances and covered
parts of the line shall be exam ned for |eaks. Any |eaks shal

be repaired and the systemretested.

It shall be denonstrated by testing that the pipeline and al
val ves, vents, surge chanbers, and ot her appurtenances wl |
function properly at design capacity. At or bel ow design
capacity there shall be no objectionable flow conditions.
hj ectionable flow conditions shall include water hanmer,
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conti nui ng unsteady delivery of water, danage to the pipeline, or
detrinmental discharge fromcontrol valves, vents, or stands.

Backfil |
The material shall be brought up to about the sane rate on both

si des of the pipe and shall be conpacted firmy around the pipe.
I f water packing is used, the pipeline shall be filled with

water. The initial backfill shall be consolidated to achieve the
density specified in table 6, or the material shall be placed in
about 12-in. lifts or to the approximte spring line of the pipe,
whi chever is less. Saturation with internal vibration is an
accept abl e met hod of consolidating the primary backfill. The
anount of water used for consolidation shall be controlled to
insure no pooling of excess water. The wetted fill nust be

allowed to dry until firm before beginning the final backfill.

Final backfill material shall be free of |arge rocks or boul ders
and shall be added to the trench in a manner that will not danage
the pipe. This material need not be conpacted, but it shall be
nounded over the top of the trench in a manner that will | eave
the fill at ground level after settlenent. Rolling equipnment
shall not be used to consolidate the final backfill.

Al'l special backfilling recommendati ons of the pipe manufacturer
shal | be foll owed.

Repairs

I ndi vi dual pipe units may be repaired if defects result from

i nperfections in pipe manufacture or from acci dental damage
during handling. Al repairs nust be nade by nethods approved by
the engi neer. They nust be sound and properly finished and
cured. In addition, the repaired pipe nust conformto the

requi renents of these specifications with respect to di nensions
and tol erances. Hydrostatic tests may be required on any
repaired pipe if deenmed necessary by the purchaser.

Basi s of acceptance

The acceptability of the pipeline shall be determ ned by

i nspections to insure conpliance with all the provisions of this
standard with respect to the design of the line, the pipe and
mar ki ngs, the appurtenances, and the mninmuminstallation

requi renents.

Certification and guarantee

I f requested by the State Conservation Engi neer, the manufacturer
must certify that the pipe neets the requirenents specified in
this standard. The installing contractor shall certify that the
installation conplies with the requirenents of this standard. He
shall furnish a witten quarantee that protects the owner agai nst
defective workmanship and materials for not less than 1 year.
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The certification shall identify the manufacturer and marki ngs on
t he pi pe used.

MATERI ALS
Pi pe cl asses

Rei nforced plastic nortar pipe shall be classified according to
its rated operating head in feet of water. The classes are
desi gnated H50, H100, H150, H200, H250, H300, H350, H400, H450,
and H500.

Lot definition

Material A lot, as used in this standard, neans 100 | engths of
pi pe or fraction thereof of identical class and size manufactured
in a single production run. A unit nmeans a |length of pipe or
part of a length of pipe.

Pi pe materi al

Rei nforced plastic nortar pipe shall consist of an aggregate
filler, a glass fiber reinforcenent, and a resin binder.

The aggregate filler shall be a siliceous natural sand conform ng
to the requirenents for concrete aggregate (ASTM C-33), but the
requi renents for gradation shall not apply.

The reinforcenent shall be manufactured from conti nuous rovings
of borosilicate-type glass fibers with a pol yester conpatible
finish.

The bi nder shall be a catal yzed isophthalic polyester resin with
or without inorganic fillers.

Physi cal requirenents

Al'l pipe furnished under these specifications shall neet the test
requi renents for soundness, hoop tensile strength, and stiffness
factor specified in ASTM D-3517. Tests shall be perfornmed by the
manuf acturer at his expense. Certified copies of the results of
the tests shall be furnished to SCS upon request of the State
Conservati on Engi neer.

Gasket s

Rubber gaskets, as used in these specifications, include natural
rubber, synthetic rubber, or a blend of both. Rubber gaskets
shal |l be extruded or nolded and cured in such a manner that any
cross section will be dense, honogeneous, and free from porosity,
blisters, pitting, and other inperfections. They shall conform
to the requirements specified in ASTM D-1869 or C- 361, Section
5.09.
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Joints

Pi pe shall be furnished with bell and spigot ends for joining;, a
solid, uniformcross section rubber gasket shall be used as the
sealing elenment. The gasket shall be contained in a groove and
shal |l not support the weight of the pipe when two sections are
joined. The joint assenblies shall be forned so that the pipe
forms a continuous watertight conduit when the sections are drawn
together. They shall provide for slight novenments of any pipe in
t he pipeline due to expansion, contraction, settlenent, or

| at eral displacenent. The rubber gasket shall be the sole

el enent of the joint depended upon to provide a watertight seal.

The vol une of the gasket shall be | ess than 85 percent of the

vol une of the annual space in which the gasket is to be contained
with the engaged joint in concentric position. The gasket shal
not be stretched nore than 20 percent of its original |ength when
full seated in the groove. The gasket shall be of such dianeter
t hat when the outer surface of the spigot and the inner surface
of the bell cone into contact at sone point in their periphery,
the deformation in the gasket shall not exceed 40 percent at the
poi nt of contact nor be | ess than 15 percent at any point.
Stretched gasket dianeters shall be cal cul ated as being the
original dianeter divided by the square root of (1+X), where X is
the percent of gasket stretch divided by 100. Determ nation of
gasket deformation in an offcenter joint shall be based on the
nost unfavorable limts of the pipe manufacturer's tol erances.

Fittings

Fittings, such as tees, elbows, wes, reducers, and adaptors may
be (1) reinforced plastic nortar fittings fabricated by the pipe
manuf acturer from pi pe neeting the requirenents for soundness
speci fied under "Physical Requirenents," (2) cast iron fittings,
or (3) fabricated steel fittings and RPM pi pe shall be nmade with
rubber gasket joints.

Al steel fittings shall be protected from corrosion by an epoxy
resin coating, as described under C ass A coatings under
"lIrrigation Water Conveyance Pipeline (Steel)," 430-FF.

Di nensi ons

Length, inside dianeter, and wall thickness shall conformto the
standards in ASTM D-3517. M nimum wal |l thicknesses are given in
tabl e 6.

Wor kmanshi p

The inside surface of the pipe shall be free of bul ges, dents,
ri dges, grooves, or other irregularities that have a depth or a
hei ght of nore than 1/8 in as nmeasured fromthe normal |evel of
t he surroundi ng surface.
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Joint sealing surfaces shall be free of dents and gouges that can
affect the integrity of the joints.

No gl ass fiber reinforcenent shall be exposed on either the
interior or the exterior surface of the pipe.

Mar ki ngs

Each I ength of pipe and each reinforced plastic nortar fitting
shal |l bear the size and class of pipe, the date of manufacture,
and the nane or trade mark of the manufacturer.

Table 3. - Hydrostatic pressure test requirenents

Hydrostati c proof neasure

Wat er

C ass head (ft) | b/ i n2
H50 100 43
H100 200 87
H150 300 130
H200 400 173
H250 500 217
H300 600 260
H350 700 303
H400 800 347
HA50 900 390
H500 1000 434

NRCS, MVE
4/ 89



Code430GG 17

Table 4. Mnimumwal |l thickness for pipe

Nom nal pipe di aneter M ni mum wal | t hi ckness
in mm in
8 4. 32 0.17
10 4. 32 .17
12 4.57 .18
14 4.83 .19
15 4.83 .19
16 5. 08 . 20
18 5. 33 .21
20 5. 33 .21
21 5.33 .21
24 6. 10 .24
27 6. 60 . 26
30 7.37 .29
33 8.13 .32
36 8. 89 .35
39 9. 65 .38
42 10. 16 .40
45 10. 92 43
48 11. 68 46
51 12. 45 49
54 13. 21 52
Table 5 - Backfill material classes
Mat eri al Description
Class A Sand, gravelly sand, or silty

sand contai ni ng a maxi num of
10 percent fines (material
passi ng the No. 200 sieve and
havi ng 100 percent passing the
1 in. - screen and at |east 60
percent passing the No. 4
sieve). Fines nust be non-
plastic. (SWSP, SWSM SP-SM

Class B Silty or clayey sand or
gravelly sand having 10 to 50
percent fines, 1 in. nmaxinmm
size, and at |east 75 percent
passing the No. 4 sieve.

Maxi mum pl asticity index (Pl)
of 7. (SM SC

Class C Sandy or gravelly silt or
clayey silt, sandy or gravelly
clay or silty clay containing
50 to 100 percent fines and
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maxi num si ze.

Maxi mum pl asticity index (Pl)
of 7. (M, CL, CL-M)

Random fil | Any soil, such as the materi al
renmoved from an excavation
Al'l cobbl estones and rocks
| arger than 6 in. in dianeter
nmust be renoved.
Tabl e 6 - Conpaction specifications
Type of
conpacti on Mat eri al Per f or mance Met hod
1 Class A 80 percent of rela- Four passes on
tive density by 4-in. thick lifts
conpacting material wth vibrating
in 4-in. lifts, conpact or
(ASTM D- 2049) . wei ghi ng at | east
200 I b and havi ng
an i npact of at
| east 2,000 | b at
3,500 v/ mn.
1 Class B/ C 95 percent of nmax- None.

i mum density ob-

tai ned by ASTM D

698. Materi al

must be within 3

percent of optinmum

noi sture and conp-

acted in 4-in. lifts.

2 Class A 70 percent of rel- Two passes on 4
ative density in. thick lifts
when conpact ed W th vibrating
in4-in. lifts conpact or
(ASTM D- 2049) . wei ghi ng at | east

200 I b and havi ng
an i npact of at

| east 2,000 | b at
3,500 v/mn. or
by conpl ete
saturation of the
backfill materi al
with an internal
vi bration during
saturation.

2 Class B 90 percent of nmax- Two passes on

i mum density ob-
tai ned by AST-D

2-in. thick
[ifts with
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Class C

Class A

Class B/ C

698. Materi al
must be within
3 percent of
of optimum

noi sture and
conpacted in
4-in. lifts.

90 percent of
maxi mum density
obt ai ned by
ASTM D- 698.
Mat eri al nust
be within 3
percent of
opt i mum

noi sture and
conpacted in
4-in. lifts

None

85 percent of
maxi mum density
obt ai ned as
recommended in
ASTM D- 698.

Mat eri al nust be

Code430GG 19

vi brating
conpact or

wei ghi ng at

| east 200 | b.
and havi ng
an i npact

of at |east
2,000 I b at
3,500 v/ mn.

None

Carefully place
material with a
smal | shovel in
lifts; make sure
that all voids
are filled with
soil. Tanping
with the shovel
is done within

6 in. of pipe.

None

W thin 2 percent
above to 5 percent
bel ow opti nmum

noi sture and
conpacted in 6in.,
maxi mum lifts.
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